Uteroglobin binding proteins: regulation of cellular motility and invasion in normal and cancer cells.
Uteroglobin (UG) is a multifunctional, secreted protein with anti-inflammatory and antichemotactic properties. While its anti-inflammatory effects, in part, stem from the inhibition of soluble phospholipase A2 (sPLA2) activity, the mechanism(s) of its antichemotactic effects is not clearly understood. Although specific binding of UG on microsomal and plasma membranes has been reported recently, how this binding affects cellular function is not clear. Here, we report that recombinant human UG (hUG) binds to both normal and cancer cells with high affinity (20-35 nM, respectively) and specificity. Affinity cross-linking studies revealed that 125I-hUG binds to the NIH 3T3 cell surface with two proteins of apparent molecular masses of 190 and 49 kDa, respectively. UG affinity chromatography yielded similar results. While both the 190- and 49-kDa proteins were expressed in the heart, liver, and spleen, the lung and trachea expressed only the 190-kDa protein. Some cancer cells (e.g., mastocytoma, sarcoma, and lymphoma) expressed both the 190- and 49-kDa proteins. Further, using functional assays, we found that UG dramatically suppressed the motility and extracellular matrix invasion of both NIH 3T3 and some cancer cells. In order to further characterize the anti-ECM-invasive properties of UG, we induced expression of hUG into cancer cell lines derived from organs that, under physiological circumstances, secrete UG at a high level. Interestingly, it has been reported that a high percentage of the adenocarcinomas arising from the same organs fail to express UG. Our results on induced hUG expression in these cells show that inhibition of motility and ECM invasion requires the expression of both UG and its binding proteins. Taken together, our data define receptor-mediated functions of UG in which this protein regulates vital cellular functions by both autocrine and paracrine pathways.